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(57)Abstracfc 

PROBLEM TO BE SOLVED; To obtain a composition 
which can give a polymeric ionically conductive film 
having excellent mechanical properties and adhesive 
force and high ionic conductivity at ordinary temperature 
by including a specified amount of a specified 
polyakylene-gtycol-substituted trialkoxysilane. a 
specified amount of a specified tetraalkoxysilane, a 
specified amount of a specified polyalkylene glycol, 
hydrochloric acid, and an organic solvent. 
SOLUTION: This composition comprises 1-90 wt% 
polyalkylene-glycol- substituted trialkoxysilane 
represented by the formula. 1 0—90 vit.% 
tetraalkoxysilane, 1-90 wt% polyalkylene glycol and/or 
alkyl ether represented by the formula: R2-0-(CR32- 
CR32-0)c-R2. hydrochloric acid, an organic solvent, and, 
optionally, 1-70 wt.% alkali metal salt represented by the 
formula: A+B. In the formulas. R is a 1-1 0C alkyl; x i s 
1 0; R1 is R or -(CR32-CR32-0)y-R; y and z are each 1- 
50; R2 is H or R: R3 is H. CH3, or F; A+ is LH-. Na+, K+. 
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<?r the like; B is CI04. CF3SQ3, N(CF3S03)2, BF4, PF6. AsF6, or the like. 



http://www1 9.ipdl.inpitgojp/PA1 /result/detail/matn/wAAAMhaaCKDA41 1 1 661 14„. 2009/1 0/28 



I i l OH I [>*L-f-WVIi£>J 



* NOT[CES * 

JPO and I WIT sra not responsible for any 
damage? caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **=** show-; the word which can not be translated 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1]1 to 90 % of the: weight of trialkoxysilane by which polyalkylene glycol substrtution of the 
chemical formula 1 was carried out. sol which contains 1 to 70 % of the weight of alkali metal salt 
of the chemical formula 3 depending on 10 to 95 % of the weight of tetra alkoxysifane (TAOSX 
chloride, an organic solvent and polyalkylene glycol of the chemical formula 2 and/or 1 to 90% of 
alky I ether, and the case — a constituent 
[Formula 1j 

RO, O 

! II 
R0-Si-(CH*),-N- C-0R a 13 

I i 
RO H 

[Formula 2] 

R^O-CCR^-CR^-O) Z -R z (chemical formula Z)[Formula 3]ln the A + B " (chemical formula 3) 

above-mentioned type etc. :R, Are methyl, ethyl, propyl, etc. a with a carbon number often or 
less included low-grade alkyl group* and X Whether the value of 1 thru/or 10 is expressed and 
R 1 expresses the same meaning as R, -(CR 3 z -CR 3 2 -0) y — R (among a formula) y expresses the 

value of 1 thru/or 50. Are and R £ , Express the same meaning as H or R, and expresses H, 
CH 3 . or F. and 2, Have a value of 1 thru/or 50. and A + expresses positive ions, such as Li*, Na + , 

and K"*\ and B " . Negative ion, such as CIQ 4 " . CF^SOg ' w NCCFgSO^) 2 ~ P 8F 4 - p PF 0 and 

AsFg ~ , rs expressed. 

[Claim 2]the sol according to claim 1 making it condense under atmospheric pressure or 
decompression by 10 to B0% of within the limits by a weight ratio, and making rt hyperviscosity 
after stirring an obtained constituent at ordinary temperature thru/or temperature between 130 
** — a -w** constituent. 

[Claim 3]A used organic solvent Ethanol T methanol, a tetrahydrofuran, Acetonitrile. N-methyl 
pyrrolidone, and dimethylformamide (DMFX the sol according to claim 1 or Z which is one or 
more sorts of organic solvents chosen from usual organic solvents, such as propylene carbonate 
and dimethoxyethane, and is characterized by being contained at 1 to 70S of the weight of a rate 
on the basis of entire weight of a constituent — a -*+=w constituent, 

[Claim 4jthe sol according to claim 1 or 2 by which one or more sorts of compounds chosen 
from a group which consists of silica, carbon black, natural graphite, an artificial graphite, an 
ethylene-propyiene-diene monomer (EPDM). and polyvinyl fluoride (PVdR being included further 
— a constituent 

[Claim Sjthe sol according to claim 1 or 2 whose trialkoxysilane by which polyalkylene glycol 
substitution was carried out is the trialkoxysilane by which polyethylene-glycols substitution was 
carried out — a constituent. 
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[Claim 6}the sol according to claim 1 or Z whose tetra alkoxysilane is a tetraethoxysilane — a - 
constituent 

[Claim 7]the sol according to claim 1 or Z whose alkali metal salt is lithium — a 
constituent. 

[Claim S]Mix and a polyethylene glycol and/or this derivative of trialkoxysilane, tetra alkoxysilane 
(TAOS) f chloride, an organic solvent, and the chemical formula Z in which polyalkylene glycol 
substitution of the chemical formula 1 was carried out by a case, sol by claim 1 including mixing 
lithium salt of tine chemical formula 3 further — a manufacturing method of a constituent 
[Claim 9]obtained sol — after stirring a front stirrup which mixes lithium salt at ordinary 
temperature thru/or temperature between 130 **, it makes a constituent condense under 

atmospheric pressure or decompression by 10 to 90% of within the limits by a weight ratio behind 
— hyperviscous sol — the sol according to claim 5 including making to a -tt** constituent — a 
manufacturing method of a constituent 

[Claim 1 FjQion conductivity by claim 1 — sol — a -w** constituent — 1 an electrode or base 
material top — spin coating — or. [ and ] A polymers ion conduction film of ordinary 
temperature ionic conductivity 10" 3 coated and manufactured by the usual solution processing 
methods, such as dip coating and bar coating, - 10~ 3 5/cra 

[Claim 1 1]ion conductivity — sol — the polymers ion conduction film according to claim 10 
which adds a plasticines a thickener and a hardening agent or other ion-conductive polymers to 
a -^FPe* constituent and is manufactured. 

[Claim !Z]The polymers ion conduction film according to claim 10 or 11 manufactured by 
carrying out dipping treatment Qf the polymers ton conduction film with a solution into which 
electrolyte salt has mefted. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



IJTiis document has been translated by computer. So the translation may not reflect the original 
precisely. 

Z.#W* shows the word which can not be translated. 
3In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0Q01J 

[Conventional technology of the technical field to which an invention belongs, and its field] this 
Invention — sol — it is related with a constituent the polymers ion conduction films using 

it and those manufacturing methods, ion conductivity with this invention easy to process and 
easy manufacture of a polymers ion conduction film in detail — sol — rt Is related with a 
constituent, the polymers ion conduction films which the mechanical strength is excellent in and 
have high lithium ion conductivity in ordinary temperature, and those manufacturing methods, 
Trialkoxysilane [ like / when it explains in detail / the trialkoxysilane (PAGTA5) by which 
polyethylene-gfycols substitution was carried out ] (PAGTA5) whose this invention is and by 
which polyalkylene glycol substitution was carried out, the ion conductivity which uses tetra 
aikoxysilane CTAOS) like a tetraethoxysilane (TEOSJ. and alkali metal salt like lithium salt as the 
main ingredients — sol — "a -^W constituent — and. ion conductivity — sol — a — **** 
constituent is processed, a mechanical property is excellent, and adhesive strength is strong and 
is providing the polymers ion conduction films which have high ionic conductivity in ordinary 
temperature, and those manufacturing methods, desirable — the ion conductivity of this 
invention — sol — a constituent comprises the trialkoxysilane (PAGTAS), tetra 

aikoxysilane (TAOS), and alkali metal salt by which polyalkylene glycol substitution was carried 
out 

[0002]Since there is the strong point which the electrochemical element using a solid electrolyte 
is compared with the electrochemical element which uses the conventional liquid electrolyte, and 
does not have a possibility that a solution may leak, thin film type manufacture is possible, and it 
is small, and can be manufactured, there is the strong point easily used for a portable electronic 
item, a car, etc. Especially the solid polymer electrolyte thin film can provide the chemical cell 
which has high charge and discharge efficiency, the cell gestalt of various molds is possible for ft, 
and since it is light, it has been the target of intensive research and development from the 
former, 

[0003]ln manufacture of the solid-state-chemistry cell which has such a strong point although 
the method of using a polymer nature compound as an electrolyte is developed these days, this 
is because a polymer can manufacture with a thin film gestaft dissolves a salt, and has ionic 
permeability, so it is available as an electrolyte. It is because in the case of a solid electrolyte 
battery resistance is small and the strong point in which the flow of current is large is under 
small current density. 

[0004]The polymers ion-conductive thin film used for a solid-state— chemistry cell as above- 
mentioned. Although ion conductivity and mechanical properties must be good, only by changing 
only a physical property (ike the molecular weight of a polymer matrix, or glass transition 
temperature. Since it is difficult to raise both both, development of the new polymer electrolyte 
for raising both ion conductivity and mechanical properties is called for. 

[0QO5]ln order that Bauer (Bauer) may raise the mechanical properties of a solid electrolyte in 
U.S. Pat No. 4.654.279, The cell using the double network of the conductive fluid polymer which 
has two sorts of continuous phases which consists of a network with which the polymer by 



http://www4jpd|jnpitgojp/cgiHbin^^ Z009/10/Z8 



JP,1 1-1661 14«A LDETAILED DESGHttP I [UNJ 



which cross (inking was carried out continues, and an ion conduction phase which provides the 
transfer passage of ion through the matrix of a mechanical support phase was announced 
[0006]In U,S. Pat. No. 4,556.614 RUMEOTO (Le Mehaute). The manufacturing method of one or 
more sorts of polymers for cornplexing, the solid electrolyte for electrochemical elements 
containing one or more sorts of ionizable alkali salt complexHzed in the above-mentioned 
polymer, and the above-mentioned solid electrolyte, wherein the above-mentioned polymer for 
complexing is mixed in the state of amorphous in a crosslinking bond process was indicated. 
[0007]Xia (Xia) announced oligo oxymethyl methacrylate about the polymer ion electrolyte 
manufactured by polymerizing; (Solid State [onics, 1984, 14,221-224). 

[000S]However, the polymer electrolyte manufactured in the above— mentioned invention, Since 
the ionic conductivity of the polymer thin film manufactured since it was hard to manufacture a 
perfect amorphous (non-crystalloid) thin film at the time of manufacture of a polymer thin film 
changes a lot with temperature, the ionic conductivity in ordinary temperature passes and a 
dHTerence comes out by the time, it becomes a problem when actually applying to an element. 
Since ion moved to the polymer main chain by chain movement of the polyoxyethylene units 
replaced by the side chain when ion conduction was performed. Ion conduction became late and 
difficulty was to apply to a cell or a solid electrochemical element Since movement of this 
polyoxyethylene side chain is generally slow, the ion conduction in a polymer film is inefficient. 
[00Q9]therefore, the polymer electrolyte manufactured by the above-mentioned method has the 
low ionic conductivity In ordinary temperature (below 1x10~^S/cm) — ■ and since the adhesive 
strength to an electrode was bad. the crack was caused to the electrolyte membrane and rt had 
become a factor which contracts the life of an electrochemical element. 

[CJQlCJjThe focus doubles with the development of a polysiloxane derivative which has these days 
still more flexible chain structure and a low glass transition temperature as one of the methods 
for solving such a problem, SUMIDO, its coworker and a fish, its coworker, etc,, a low-molecular- 
weight polyethylene-giycol (PEG) unit — poly (hydro-gene methyl siloxane) — it being made to 
replace by the side chain of [poly (hydrogen methylsiloxane)]. and, Crystallization of PEG is 
prevented. The result whose ionic conductivity in ordinary temperature improves. It announced 
(D- reference: J. SmidX Fish, LM, Khan, and EL Wu, G, Zhou, Silicon-basedPolymer Science : A 
Comprehensive Resource. 113-123 : Daryle Fish and Ishrat M. Khan. Johannes Smid. Makromql. 
Ghem„ Rapid Commun. T and 7 (1986), 115-120. However, in order to maintain a mechanical 
strength in this case, crosslinking reaction must be performed, but the polymers over which the 
bridge was constructed have a problem to which ionic conductivity becomes low. . Biida was 
based on the poly dimethylsiloxane PEC Although the polymers of a polyurethane system were 
announced (reference: A, Bouridah, R Dalard, Deroo. Solid State Ionics. 1 5 (1985X 233), Since 
the non-reacting isocyanate remained T there was a problem which is hard to apply to a actual 
electrochemical element — electrochemical stability falls. 
[0011 J 

[The technical issue which an invention tends to solve] In order to solve such a problem, while 
this invention persons have rubber elasticity, in order to give the polymer in which ion 
conduction is possible, especially ion conductivity T it inquired about the siloxane polymers matrix 
in which the polyoxy ethylene block was contained, as a result, the triafkcxysilane by which 
polyalkylene glycol (example, polyethylene glycoli-substrtution of this invention persons was 
done. ue.. sol, — a precursor — sol, if it adds into a mixture. And the ion- 

conductive polymer thin film manufactured finds out that high ion conductivity and the 
outstanding mechanical property are shown, and came to complete this invention. 
[Q012]riame!y, the sol by which this invention persons were replaced per polyalkylene oxy — a - 
**** precursor melting into a common organic solvent, and. Such a precursor, tetra alkoxysilane 
CTAOS) and polyalkylene oxyglycol, or/and its ether, When the method that the polymers ion 
conduction film excellent in the mechanical property can be manufactured is found out and the 
electrolyte salt of a suitable rate is mixed from the constituent containing electrolyte salt such 
as Irthium salt. The conductivity in ordinary temperature improved more than lO^S/cm, and it 
found out making the solid-electrolyte membrane adhesive strength excelled [ solid-electrolyte 
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membrane ] also in the film state form- Since rt could remove with the freestanding film (free 
standing film), and was stabilized electrochemically and the adhesive property was excellent after 
manufacture at the time of re-adhesion, such a polymers ion conduction film was able to be 
applied to the lithium ion battery and the solid electrochemical element* 
C0P13] 

[Means for Solving the Problem]Therefore, 1 to 90 % of the weight of trialkoxysilane by which 
polyalkylene glycol substitution of the following chemical formula 1 was carried out as for the 
first purpose of this invention. Depending on 10 to 95 % of the weight of tetra alkoxysilane 
(TAOS), chloride, an organic solvent and a polyethylene glycol of the following chemical formula 
2 and/or 1 to 90% of alkyl ether, and the" case, sol containing: 1 to 70 % of the weight of lithium 
salt of the following chemical formula 3 — are providing a constituent and the constituent 

condenses an addition front stirrup of lithium salt in 10 to 9096 of range en the basis of the 
weight after addition — hyperviscosity — sol — it can also make to a constituent. 
[Formula 4] 

RO O 

( II 
RO-Si- (CH a ),- N- C-0R' <<fb¥A I ) 

I I 
R0 H 

[Formula 5] 

R z -0-(CR 3 z -CR 3 2 ~0) Z -R Z (chemical formula 2)[Formula 6]A + B ~ (chemical formula 3) [0Ql4]rn 

the above—mentioned formula etc, :R is a wrth a carbon number often or less containing methyl, 
ethyl, propyl, etc. low-grade alkyl group, and X, Whether the value of 1 thru/or 10 is expressed 
and R 1 expresses the same meaning as R. -(CR 3 z ^CR 3 2 ~-0) -R (among a formula) y expresses 

the value of 1 thru/or SO. Are and R 2 , Express the same meaning as H or R, and R 3 expresses H, 
CH 3 , or F. and Z, Have a value of 1 thru/or 50, and A + expresses positive ions, such as U + . Na* r 

and K*, and B " f Negative ion, such as CIQ 4 " . CF 3 S0 3 " . N(CF 3 50 3 ) 2 " . BF 4 \PF 6 ^ T and 

AsF 6 ~ * is expressed. 

[001 5]Trialkaxysi lane by which polyalkylene glycol substitution of the following chemical formula 
1 was carried out as for purpose of this invention another again, Mix and a polyethylene glycol 
and/or alkyl ether of tetra alkoxysilane (TAOS), chloride, an organic solvent, and the following 
chemical formula Z depending on the case, sol including mixing lithium salt of the following 
chemical formula 3 further, stirring at temperature below 130 **, and making it condense by a 
case — it is providing a manufacturing method of a — ***** constituent ^ol 1 — ■ as for an addition 
front stirrup of lithium, concentration of a constituent is performed under decompression 

or atmospheric pressure after addition. 

[001 63Purpose of this invention another again is to provide a polymers ion conduction film, the 
above— mentioned ion conductivity — — sol — a -**+* constituent — an electrode or base 
material top — spin coating — or, [ and ] It is coated and manufactured by the usual solution 
processing methods, such as dip coating and bar coating, and has the ordinary temperature ionic 
conductivity of 10~ 3 - 10^ 8 S/cm, 

[0017]This invention also provides a polymers ion conduction film which made a solution into 
which electrolyte salt has melted immerse - process the above-mentioned polymers ion 
conduction film and which was immersed - processed, 

[0018]This invention aims at a lithium cell and other solid electrochemical elements which were 

manufactured using the above-mentioned polymers ion conduction film again. 

[0019] 

[Embodiment of the Invention]Hereafter, this invention is explained in detail 

[0OZ0]in the specification of this invention — * — sol — The polyalkylene glycol (an example, a 
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polyethyleneoxy unit) expressed in the chemical formula 1 as precursor^ — meaning the 

replaced trialkoxysilane — " — spl — such [ constituent" ] sol — the constituent 

containing a precursor is meant 

[□□21]" — sol — the triafkoxysilane (PAGTAS) which is called -**** precursor" and expressed 
with the chemical formula 1 and by which polyalkylene glycol substitution was carried cut is 
manufactured from a polyethylene glycol alkyl ether and 3-isocyanateprcpyl trialkoxysilane C[P- 
TAOS). for example. 

[0022]the sol of the hyperviscosity by this invention — the soJ in which a constituent 
contains an organic solvent — after stirring a constituent at ordinary temperature thru/or 

the temperature between 130 ** f it is condensed and manufactured under atmospheric pressure 
or decompression by 10 to 90% of within the limits by a weight ratio, in the specification of this 
invention — " — sol — whether it is condensed unless constituent" has special 

directions, and the sol which is not condensed < — ■ both constituents are included — "ion 

conductivity — sol — the sol in which constituent" contains electrolyte salt, such as 

lithium salt, — a constituent is meant and it does not distinguish strictly. 

[0023]the sol of "hyperviscosity — the front stirrup with which constituent" mixes lithium 

salt — after that — sol — * it may not sometimes contain £ whether rt is manufactured by 
condensing: a -WW constituent, therefore lithium salt is included, and 1 

[Q024]In this invention, the organic solvent used EthanoL methanol, a tetrahydrofuran, they are 
one or more sorts of organic solvents chosen from usual organic solvents, such as acetonitrile, 
NMP, dimethylformamfde (DMF), propylene carbonate, and dimethoxyethane, — the above- 
mentioned ion conductivity — sol — it is usually used for a constituent at 1 to 70% of the 
weight of a rate. 

[0025]the polymers ion conduction film of this invention — ■ ion conductivity < — sol — within 
limits which do not spoil the purpose of this invention, a plasticiz:er. a thickener and a hardening 
agent, or other ion-conductive polymers can be further included in a constituent, and can 

also be manufactured to it Although these examples are silica, carbon black natural graphite, an 
artificial graphite, an ethylene-propylene-diene monomer (EPDM). and polyvinyl fluoride (PVBF), 
they are not these things restricted to seeing. 

[00Z6]|The polymers ion conduction film by this invention may be a polymers ion conduction film 
which was further manufactured by carrying out dipping treatment with the solution into which 
electrolyte salt has melted and which was immersed — processed. Although there Is no 
restriction in an immersion period, generally they are 1 hour — one week. 
[0OZ7]the ion conductivity of this invention — sol — the polymers ion conduction film 
manufactured using a constituent and it is manufactured considering the trialkoxysilane 

(PAGTAS). tetra alkoxysilane (TAOS), and/or lithium salt which were replaced by the 
polyalkylene glycol of the chemical formula 1 as the main ingredients. 
[002S]such [ in this invention ] sol — using the trialkoxysilane (PAGTAS) replaced by the 
polyalkylene glycol of the chemical formula 1, when manufacturing a constituent. Since the 

phase separation between lithium salt and a mixture is decreased and the grade of the phase 
separation of organic-inorganic polymer chain is decreased, the polymers ron conduction film 
which has the siloxane polymers matrix manufactured in this way can maintain the mechanical 
strength outstanding in ordinary temperature, 

[0029lAccording to this invention, it excels in a mechanical strength, and the manufacturing 
process of a pofyrners ion conduction film is not only simple, but adhesive strength is strong and 
it can provide the polymers ion conduction film which has high ionic conductivity in ordinary 
temperature, 

[0030][n this invention, can use the trialkoxysilane which is used and by which polyethylene- 
glycols substitution was carried out as a siloxane polymers matrix substrate, and this. It is 
obtained by making polyethylene-glycol monoalkyl ether react to the isocyanate 
alkyltrialkoxysilane (IA-TAOS) of 3~isocyanatepropyl tnethoxysilane (IP-TEOS) etc, under a 
catalyst. 

[0031]the sol used in this invention in detail — the trialkoxysilane by which polyethylene-glycol 
substitution was carried out as an example of a precursor (PAGTAS). The THF solution of 

http;//www4JpdUnpitgojp/cg^ Z009/10/Z8 



JP,11-165114.A LDETAILED DESCRIPTIONJ 



3/ | Z -rx— v 



polyethylene-glycel monomethyl ether (PEGMe), tt is obtained by making it react under stirring 
for 5 to 12 hours, a catalyst (for example, di-n - butyl GHDNUI laurate etcj being dropped, and 
maintaining reaction temperature at GO-SQ **. after adding gradually at ordinary temperature in 
the THF solution of IP-TE05, After adding: hexane / THF solution to the above-mentioned 
reaction mixture and settling output, PAGTAS will be obtained if it distills under decompression. 
Even rf rt uses IP-TEQS marketed, it does not separate from the category of this invention. 
[0032]the ion conductivity of this invention — sol — a -w** constituent can be manufactured 
by the following two methods, for example. 

[0033]the sol which expresses the first method with the chemical formula 1 — here the 
pofyalkylene glycol (PAG) expressed with TAOS, a hydrochloric acid aqueous solution, an organic 
solvent, and the chemical formula 2, or rts derivative, after refining a precursor (PAGTAS), 

[ add and ] 0.2 - for ten days, heat at 30-70 after stirring at ordinary temperature, and also 
stir for 0.2 to ten days and manufacture, the obtained sol — if lithium salt is stirred [ as 
electrolyte salt ] at ordinary temperature in addition to a constituent with 1 to 70% of the 

weight of quantity on the basis of the weight of a constituent — ion conductivity — sol — a - 

constituent is manufactured, the sol obtained in this way — after addition, a 
constituent can be made to be able to condense by 10 to 90% of within the limits by a weight 
ratio, and can also manufacture the addition front stirrup of lithium salt with the gestalt of a 
hyperviscous mixture H 

[Q034]the sol from which the second method was obtained above, after refining a 
precursor (PAGTAS), Add TAOS, a hydrochloric acid aqueous solution, an organic solvent, etc. 
here, and a mixture is manufactured, the reaction mixture which heated at 30-70 **, stirred 
further, and was ripened in this way after stirring the obtained mixture at ordinary temperature - 
- lithium satt and polyalkylene glycol, and/or its derivative — in addition — the ion conductivity 
which is stirred at 30-70 and made into the purpose — sol — -a — **** constituent is 
manufactured, the ion conductivity obtained in this way — sol — a constituent makes the 

addition front stirrup of lithium salt condense after addition similarly in the first method of the 
above — hyperviscous ion conductivity — sol — it can manufacture in the gestalt of a 
constituent. 

[0035]the sol which manufactured [ above-mentioned ] — -the sol of the hyperviscosity which 
condensed a constituent or it — adding lithium salt of the chemical formula 3 to a 

constituent — ion conductivity — sol, when obtaining a constituent, addition of lithium — 

sol — both the concentration front stirrups of a constituent are possible after 

concentration, and the addition is 1 to 70 % of the weight on the basis of the weight of a 
constituent, 

[0036]The organic solvent used for manufacture of a constituent Ethanol, methanol, a 
tetrahydrofuran. It is one or more sorts of organic solvents chosen from organic solvents, such 
as acetonitrile. N-methyl pyrrolidone (NMP), dimethyHbrmamide (DMF), propylene carbonate, and 
dimethoxyethane, and independent or it is used as a mixture. An organic solvent is usually added 
at 1 to 7096 of the weight of a rate on the basis of the weight of a constituent. 
[0037] moreover — in the above— mentioned constituent — ■ sol — In order to promote a -°toofe* 
reaction — acetic acid and trifluoroacetic acid — and — - En addition to this — The acid catalyst 
of organic acid etc. or pyridine, and 4 (N.N- dimethylamino) it is also possible to use basic 
catalysts, such as pyridine and cobalt dichloride, 

[0038]the ion conductivity obtained above — sol — if a constituent is applied on a base 

material by the method used in the usual solution coating method and a reaction is advanced 
under decompression or the pressure of an atmospheric pressure field by 30 — 130 ++, a 
polymers ion conduction film will be manufactured. 

[0039]such detailed ion conductivity - — sol — a constituent being applied with spin 

coating, bar coating* or the usual solution coating method on an electrode, a glass plate, or other 
solid support, and it being 20-130 and it, For 1 hour - two weeks, if a reaction is preferably 
advanced under decompression or the pressure of an atmospheric pressure field one day - 
about one week. Transparence and a mechanical property are excellent, in ordinary temperature, 
it is completely amorphous, and the ion—conductive thin film of the polysiloxane group material 
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more than lxlO^S/cm is provided for the ionic conductivity in ordinary temperature. 
[0040]In this invention, polyalkylene oxyglycol and/or its derivative, reacting to 1A-TAOS - — sol 
— become a -W* precursor and pass hydrolysis and a polymerization process under TAOS 
and a catalyst — organic-inorganic matter hybrid of a polysiloxane matrix is provided, and the 
mechanical property of the thin film obtained eventually is raised. 

[004l]At this time, the side chain of the polyalkylene oxy of PAGTAS carries out the operation 
which provides the outstanding compatibility with the pofyalkylene oxyglycol added for ion 
conduction, electrolyte salt (A + B " X and/or its alkyf ether, Polyethylenecxy glycol and/or ether, 
With the side chain of the polyalkylene oxy of a polysiloxane, a complex is formed by methods, 
such as a positive ion of lithium salt, and a coordinate bond, a thin film carries out the roie it is 
made to have the ion conduction characteristic, and a polysiloxane network maintains the 
mechanical property of a thin film, namely, polyalkylene oxyglycol and/or ether, and sol — the 
mechanical property excellent in the polymers ion conduction film of this invention and the ion 
conduction characteristic which stood high are given with the structural characteristic which the 
polysiloxane network of a precursor and the side chain of polyalkylene oxy make. 

[G042]these polyalkylene oxyglycol and its derivative — sol — as compared with a 
precursor, it is used by one 0.1 to 5 times the quantity of this with a molar fraction. If there is 
more range of the quantity of such polyalkylene oxyglycols and the derivative of those than the 
above-mentioned range, phase separation wrll happen in a polymers ion conduction-Film, or the 
mechanical property of a thin film will -fall, and on the contrary, if less than a mentioned range, 
the ionic conductivity of the formed thin film will become low. 

[0043]the sol of above-mentioned this invention — a precursor melting into common 

organic solvents, such as acetonitrile, a tetrahydro franc, dichforo methane, and acetone, very 
much easily, and being mixed wrth electrolyte salt — ion conductivity — sol — a 
constituent is formed, 

[0044Jthis time — lithium salt — sol — it Is preferably contained by one 0.1 to S times the 
quantity of this 0.01 to 10 times by a mole ratio to a ^W** precursor. There is a problem that 
they will be crystallized and ionic conductivity will fall if there are more contents of lithium salt 
than a mentioned range, and there is a problem that the ton concentration which they will 
conduct if there are few the contents than a mentioned range is too low. and ionic conductivity 
fells. 

[0045]On the constituent and conduction film of this invention, both other polymer electrolytes 
like polyethylene oxide and pofyvinyfidene fluoride (PVdF) are also mixable. 

B304G]ln the constituent of this invention, in order to improve heat resistance characteristics, a 
mechanical property, or a working characteristic* The usual antioxidant by which publicly known 
is widely carried out to those etc. who have the usual knowledge in this industry, The addJtfve 
agent and/or the bulking agent, for example, the silica, carbon black, natural graphite, the 
artificial graphite, the ethylene-propylene-diene monomer (EPDM), and/or polyvinyl fluoride 
(PVDFO of various kinds, such as a color, paints, lubricant and a thickener, can be mixed further. 
[0047]the polymers ion conduction film by this invention — the sol of this invention ■ — since rt 
can manufacture using the film formation process by the method of general solution coating 
solution casting etc. from a constituent, it has a subordinate advantage simple [ the 

process of manufacturing a thin film ], and economical By adjusting the length and the end group 
of not only it but polyoxyalkylene, Since the adhesive strength of filmy voice is excellent and the 
polymers ion conduction film which has the high ion conduction characteristic can be 
manufactured in ordinary temperature, A possibility of being applied to all the electrochemical 
elements of a cell T a sensor, an electric discoloration device (electro chroRicdevices)* etc. is very 
high. 

[0048]Although an example is referred to and this invention Is explained in more detail hereafter, 

the range of this invention is not limited only to the following example, 

£0049]The abbreviation used in a specification and an example is as follows. 

- The trialkoxysilane and PEGMe by which PAGTASrpclyalkylene glycol substitution was carried 

out : Polyethylene-glycol methyl ether and TEGS: A tetraethoxysilane and [P-TEOS : 3- 
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* 

isocyanatepropyl triethcxysflane and THF. ; Tetrahydrofuran and DMF : Dimethytformamide and 
PEG : Polyethylene-glycol and NMP : IM-methyl pyrrolidone and Mn: Number average molecular 
weight[0050] 

[Exarnplel exampie 1(sot synthetic-AGTAS of -^fr*** precursor) 35g PEGMe (number average 
molecular weight — 350.) Manufacturer: tt Is dHn as a catalyst after adding gradually the 
solution which melted Aldrich in THF (40 ml) at ordinary temperature in the solution which 
melted 25-g TP-TEOS (manufacturer: Aldrich) in THF (50 ml). - 1 ml of butyl CHINJ[ laurate was 
added, and it mixed. After making it react, having maintained the reaction solution in temperature 
of 70 ** r and stirring it for 8 hours, the solvent was evaporated and a solid output was acquired, 
filtering the acquired output and drying it after washing in cold water, after making hexane/THF 
(90:10%v/v) reprecipitate 2 to 3 times — - the yield of 90% — ■ sot — the precursor was 

obtained. 

Ultimate analysis : C (%) H (%) N (%) O (%) meter ** Value: 51.1 9.02 2,38 ZZJ Fruit ** Value: 51.7 
8,98 2.28 31„9fiJ05l]the sol manufactured in this way — the infrared analysis result of a 

precursor is shown in drawing 1 . The absorption band by -NCO near 2250cm" 1 disappears, and 
3350cm" 1 ~ near 3400cm^ (N-Hstreching band of urethane), Absorption appeared 2800 - near 
2900om~ 1 (aliphatic series CHH streching band), and in near 1730cm -1 (C=0 band of urethane). 
This shows that the isocyanate group of IP-TEOS which is a reactant was thoroughly replaced 
by pelyethyleneoxy glycol monomethyl ether ¥ and was changed into the urethane group. 

[0052]the manufactured sol — in ^-NMR, if a precursor is analyzed by 1 H-NMR and 

13 C-NMR The functional group peak (peak) which corresponds to -NH of urethane in 5.2 ppm 
could be checked, and the functional group peak (peak) which corresponds to the carbony! group 

of urethane in 157.5 ppm was able to be checked in ^O-NMR. this — the sol of this invention - 
- a -^I^W* precursor shows that it is replaced by a polyethyleneoxy glycol group and ethylene 
oxy groups. 

[0053]The result of DSC analysis of a precursor is shown in drawing 2 . The endothermic peak 
which ****s in the glass transition temperature (Tg) of abbreviate n-68 ** and the melting point 
near -8 (Tm) and which was carried out broadcloth (broad) is shown. 

[0054] if it removes changing respectively the number average molecular weight of Example 2 and 
3PEGMe to 550 and 750 — the same method as Example 1 — sol — the — precursor was 
manufactured, the manufactured sol — the yield of a — **** precursor is as being shown in the 
following table 1- 



:ooss] 

rTable 1] 


mm 


P-THE(gl 
















2 


12.5 


550 


27.5 


25 


! 3 


13 


750 


37 


30 



[0056]To the precursor 0,60g (3mmoi) obtained in example 4 (sol ion conductivity containing a - 
***3jc precursor sol manufacture of a constituent) Example 1. After adding PEG (number 

average molecular weight 300) of 0.4 g of HCI solution (0.1 5NX 1,1 g of ethyl alcohol, 1.8 g of 
DMF and 0,42-gTEQS (6mmol) T and 3.6mmol T it stirred violently at ordinary temperature for five 
days, making it condense at ordinary temperature until 30% of weight loss occurs under 
decompression, for one day and also after it maintains reaction temperature at 60 and 
stirring, — hyperviscous sol — the constituent was obtained, subsequently — filtering 

using a 0,45-micrometer Teflon injector filter, after adding 0,16 g of lithium trifluoro 
methanesutfonate (LiCF 3 50 3 ) and stirring for 10 minutes at ordinary temperature — the ion 

conductivity of the suitable viscosrty for casting — sol — the constituent was obtained. 
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r0057l Examplg 5 - ZS (ion conductivity sol manufacture of constituent) lithium salt, and 

sol — ff ft removes carrying out quantity of a precursor. TEOS, and PEG as in the 

following table 2 — the same method as Example 4 — sol — the constituent was 

manufactured. 
[0058] 



[Table Z] 



MM® 


PEGTAS 
(mmol) 


(mmol) 


(mmol) 


DMF 

Cranio 1) 


LiCFaSOa 

CtHMLi] 


TEOS 
Ganol) 


PEG 
(mmol) 


5 


1 


e 


8 


.2 


35 


2 


0.4 


6 


1 


8 


8 


2 


25 


2 


0.4 


7 


1 


8 


8 


2 


20 


2 


0.4 


8(*fctfc) 


0 


8 


8 


Z 


15 


2 


0.4 


9 


0.1 


8 


8 


2 


15 


2 


0,4 . 


10 


0.3 


8 


8 


2 


15 


2 


0.4 


U 


1.5 


8 


8 


! 2 


15 


2 


0.4 


12 


1.8 


8 


8 


2 


15 


2 


0.4 


13 


1 


8 


e 


2 


15 


0 


0.4 


14 


1 


S 


8 


2 


15 


0.5 


0.4 


15 


1 


8 


8 


2 


15 


1 


1 0.4 


16 


1 
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8 


2 


15 


1.5 


0.4 


17 


1 
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8 


2 


15 


2,5 


0.4 ' 


18 


1 


8 


8 


2 


15 


3 


0.4 


19 


1 


8 


8 


2 


IS 
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0.2 


20 




8 


8 
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15 


2 


0.22 


21 




8 


8 


2 


15 


2 


0.26 


22 




8 


. B 


2 


15 


2 - 


0.28 


23 




8 


8 


2 


15 


2 


0.3 


24 




8 


6 


2 


15 


2 


0.35 


25 




8 


6 


2 


15 


2 


0.5 



[Q059]the sol manufactured in 26 to example 27 E xamples 2 and 3 — if it removes having used 
the precursor respectively 1 — the same method as Example 4 — sol — the 

constituent was manufactured. 
[0060] 
[Table 3] 
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26 


1 (550) 


B ' 


B 


2 


15 


2 


0.4 


27 


1(750) 


8 


8 


2 


25 


2 


0,4 



[Q06llThe number average molecular weight (Mn) of Example 28 - 31 PEG ZOO and 400, 600 and 
- — if it is made to change to 1000 respectively and removes using lithium pel chlorate instead of 
lithium trifluoro methanesutfbnate — the same method as Example 4 — sol — the **** 
constituent was manufactured. 



[0062] 
[Table 4] 


n 
ft 

M 


PEGTA5 
(PEGMeWMn) 
(romol) 


(rand) 


aiENid 

(umboI) 


DDF. 
(mmol) 


: LiClG- 
([EDl/Oi] 


TEOS 
(maol) 


PEG 
(mmol) 


28 


1(350) 


8 


8 


2 


15 


2 


a4Caosft 


29 


1 (350) 


S 


8 


2 


15 1 


2 


0.4(400) 


30 


1(350) 


8 


8 


2 


15 


2 


Q4CSK9 


31 


1(350) 


8 


• 8 


2 


15 


2 ' i 


G4(2Hj 



[0063]After adding 0.4 g of HCI solution (0.1 5N), 1.1 g of ethyl alcohol, 1.8 g of DMF. and 0,42-g 
TEOS (Bmmol) to the precursor 0,60g (3mmol) obtained in example 32 E xample 1 f it stirred at 
ordinary temperature for three days. PEGMe (number average molecular weight =350) of 0.32-g 
LiCF 3 S0 3 and 3.6mmol was mixed with 1.1 g of ethyl alcohol, and 1.8 g of DMF, and after stirring 

for 30 minutes, heating at 50 ** T it cooled to the room temperature and mixed in the above- 
mentioned solution, subsequently, sol — it was made to condense, distilling under decompression 
of the solution and side reaction thing which were used for the reaction the time of 50% of 

weight loss — sol wrth high viscosity — the constituent was obtained, 

[0064lif it removes changing the number average molecular weight of example 33 PEG to B000 — 
the same method as Example 32 — sol — the ^#=*** constituent was manufactured. 
[0065]the sol obtained in example 34 E xample 1 — to the precursor 0.60g (3rnmo[). After 

adding PEG (number average molecular weight Mn=600) of 0.4 g of HCI solution (0.15N). 1,1 g of 
ethyl alcohol, 1.8 g of DMF, 0.42-g TEOS (6mmol). and 3.6mmol. it stirred at ordinary 
temperature -for two days, Subsequently, reaction temperature was raised to 50 and stirred 
for 12 hours, tt was made to condense, distilling a reactant under decompression, the time of 3054 
of weight loss — sol with high viscosity — the constituent was obtained 

[0066]the sol obtained from example 35 Example 2 — the -w** precursor 1.60g — 0,8 g of HCf 
solution (0.1 5N), After adding PEGMe (number average molecular weight =550) of 2.1 g of ethyl 
alcohol. 2.8 g of DMF, O.S-g TEOS, and 5.6mmol p it stirred further for two days after stirring at 
ordinary temperature at 60 ** for two days. Subsequently, 0.35 g of lithium trifluoro 
methanesulfonate was added, and it stirred for 20 minutes at ordinary temperature, the sol with 
high viscosity made to condense distilling a reactant under decompression — the 
constituent was obtained. 

[00673After the solution manufactured in Example 4 on the irdiumtinoxide (fTO) glass plate 
etched into 1-2 mm of example 36 a bbreviation is dropped. Laurel (Laurell) Using the spin 
coating machine of a shrine, it was made to rotate for 60 seconds and the 80— micrometer-thick 
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thin film was uniformly coated at 1000-2000 rpm. Having put into vacuum oven and raising 
temperature gradually, after allowing this to stand about one week at a room temperature, 
reduced pressure drying was carried cut by 1Z0 for 8 hours, and the transparent polymer thin 
film was manufactured. The thermal stability of the manufactured polymers ion conduction film is 
determined using a thermo gravity thermometric analysis meter, and shows drawing 3 t he result 
[0068]The ionic conductivity of the ionic conductivity experiment profitable ^WM? polymer thin 
film measured and determined ion conduction resistance with impedance measuring equipment, 
after removing a solvent and a volatile residue, moisture, etc, under the high vacuum for the 
manufactured high polymer film with the vacuum pump, [n order to reduce an error of 
measurement and to secure reproducibility at this time, ionic conductivity was continued and 
measured under the vacuum, and the stable conductivity was measured, after maintaining a 
vacuum until change beyond it does not appear in conductivity. Metra Corp (Mettler) by which 
the temperature of a sample is precisely controllable to 0-2 W at the time of necessity A sample 
is located on the glass electrode in the inside of hot stage (hot stage) (FP 82HT) of a shrine. It is 
again placed into vacuum devices and it enabled it to measure change of the conductivity by a 
temperature change in real time (inch situ), the used impedance measuring equipment — Saner - 
— it is electric (Zahner Electric) It is IMSd of a shrine. 

Spectral and analytic vessel (spectrum analyzer) with which the acquired impedance spectrum 
(impedance spectrum) was built in itself It set up on the basis of the equivalent circuit used and 
designed, and resistance of the solid electrolyte was measured 

The Jonic conductivity in the ordinary temperature of the solid electrolyte which consists of a 
polymers ion conduction film of Example 36 measured by such a method was 1,4 xlO^S/cm. and 
glass transition temperature was -55 **. 

[0069}the sol obtained in 37 to example 51 Examples 5-35 — except for using a 
constituent respectively, the polymers ion conduction film was manufactured by the same 
method as Example 36. The ionic conductivity in the ordinary temperature of the polymers ion 
conduction film manufactured In this way was measured- The ionic conductivity and glass 
transition temperature in ordinary temperature of a polymers ion conduction film by the used 
constituent are shown in the following table 5. 
[0070] 
[Table 5] 
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[0071]the sol manufactured in the example 52 (comparative example ] above-mentioned example 
3 (comparison) — * tine polymers ion conduction film was manufactured by the same method as 
the above-mentioned Example 36 using the constituent The polymer thin film 

manufactured in this example broke easily, its mechanical property was inferior, glass transition 
temperature was —26 and ionic conductivity was 3„1 x10"" 6 S/ cm. 

[007Z]lonic conductivity was measured about the polymers ion conduction film manufactured In 
the example_53 (ion conduction characteristic bv temperature change) above-mentioned 
examples 36 T 47, and 48 T changing temperature. The graph of the reciprocal function of those log 
ionic conductivity and temperature shows the result to drawing 4 . The manufactured polymers 
ion conduction film shows still larger ionic conductivity as temperature goes up, so that it may 
accept from drawing 4> When such log ionic conductivity is illustrated by the paragraph about the 
reciprocal of temperature, as shown in drawing 4 . not a straight line but a curve is shown. In the 
case of the polymer thin film manufactured in Examples 47 and 48. it turns out that change of 
the ionic conductivity by temperature is small as compared with Example 36. 
[0073lAfter making 0.1 1M lithium trifluoro methanesulfonate solution immerse the polymers ion 
conduction film manufactured in the example 54 a bove-mentioned example 50. It was made to 
dry it for 48 hours. The ionic conductivity in the ordinary temperature of the polymer thin film 

processed in this way was 3x1 0" 5 S/cm. 

[0074]The constituent obtained in the example 55 a bove-mentioned example 36 was made to 
mix 0,Zg of polyvinylidene fluoride, and the acetone 1 g. The mixture was coated on the base 
material, it was made to dry and the polymers ion conduction film was manufactured. The ionic 
conductivity in the ordinary temperature of the polymer thin film manufactured in this way was 

8x1CT 5 S/cm, 

[0075]if rt removes changing PEG of example 56P.5r nrnol to PEGMe (Mn=550) of CLSmmol — the 
same method as Example 25 — sol — the constituent was manufactured. The poiymers 

electrolyte film manufactured using the constituent showed the ionic conductivity in the ordinary 
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temperature of Tg of -62 *+, and 1.6 x10" s/cm, 
[0076] 

[Effect of the Invention]The polymers ion conduction film of this invention has high ionic 
conductivity, and can remove it with the freestanding film Cfree standing film) after manufacture. 
Since it is stabilized electrochemically and the adhesive property is excellent in the case of re- 
adhesion, rt is applicable to a lithium ion battery, a solid electrochemical element, etc. useful. 



[Translation donej 
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~ob LT. *Bfi« JEfclfiWSrfWiJttfi^^^^lB^a 

or>nmm\i. ffi^i^yx^i^y^ua-;KPEG) jy. 

*°U( 'vf Fn^fil/^ndft/') [poly(h 

ydrogen methylsiloxane) ] C0fflMta^§-^T, PEG 

feK^^^L/i (##:J. Sraid, D. Fish, I.M. Khan, 
E. Wu, G. Zhou, Silicon-based Polymer Science : A 
Comprehensive Resource, 113-123 ; Daryle Fish, Is 
hrat M. Khan, Johannes Smid, Makromol. Chem. , Rapi 
d Commun. , 7, (1986) 115-120 ) . L^t, ^<7>i% 

^, mmm&&£mm^&fzMzmmKm v *Thiz%w 

COTSft^f- L £l (##:A. Bouridah, F. Dalar 
d, D. Deroo, Solid State Ionics. 15, (1985) 23 
3) . IffiJ&fVisTX—him-oT^&WV* %SMt 

zmm&mF-t&sf. mmcommtmm^iz^mi 

[0011] 

[ mi&m& Li o b°t& mmmm ] z. <r> i a ^p n is 

x. S ^i^tc . U Jf^f ^x^- U>~fvi>y7 Stilt: i/ 

5^ hb*>. v^v-¥)vm%tw^v')v-y)vm^Mzw. 
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[ooi2]EP*>, *«W#SW4» *°y r/Mf uy** 

(TAOS) fttfcK 0 T)V* V y^^is? U u -JUXlZ/Rtf 
% cox.— =r)V , U -f - f> AS^^m»f £ -£tf fflfOj#> 

-ir§ti-& i: % . S«Stti;tt-l.fE#JK* i 10-*s/cmm±t|ifi 

-f ^-y^mii, mmmzy y-x^yy^ y^y 4)V 

A (free standing f ilnOTEX £ . ttiM-ffc 

^swr^tu mm^wi, wmmtmix^&nx', 

RO 

I 

R0-Si-(CH 2 )x-N 
I I 
RO H 

[ft 5] 

R 2 -0-(CR 3 2 -CR 3 2 -0) z 
[fl-"6] A + B" (-fl?£*3) 
[0014] JJEsS^fciHVC : RJ4. Xf->K X^ 

xii. mmocomzmt. r 1 «4. r^h— o 

X«-(CR3 2 -CR 3 2 -0) y — R (a£ 
y(ilttM50£)«*^r$\ ) *C*9. R 2 a, HX 
liRfcH— OcKttSrSU R 3 li. H. CH 3 Xf4F2rf| 
U Z(i. 17^50cOfI£*U A + 14, Li + , Na + , 

k* m<7M4^y*m.L, b- cio 4 - , cf 3 s 

0 3 - , N(CF 3 S0 3 ),- , BF 4 " s PF 6 - , AsF 6 " <&Ti 

[0015] *w%mtim<nnm±. ria«£ i <o 

# U 77Mf y ^ U n —)V - MM £ titz hVT/i-i^>< 

is^y, f-b^r^^^f^^^ydAos). mm. ^wm 

IL RU-'TS&k^ 2 cr># U if-l/y/ y a— /nu// 
XfiT/l^f^x— rrt'Sa^-L,, TIB 
«^3<^yf-^AlS£5£^U 130 'CUTFOSK 

4. V";i— y/HHj£&«iftlBfcL y ?-^AcoMwX{4 
Wit, MEX<4±mJ±TTfi^m> . 

[0016] *mxott:meommi. iBs#=M*>m 
ytvmam** nmxte3mfo±.izxvya-T4 y? 

Xfi^ ^Xtm y-y. ?T3-f'( y^\ A— a— 

x-r y?'m<mi%tfi%:MMmT.mx'3-T * yr'txw 
mzti. io- 3 -io- 8 s/c^m^-t * yews* w-r s . 



[0013] 

B Wt4. TtEtt^ 1 cotf'J T/y^Vy^y 
ffcSiifcb yr^rJdf ^^5>- 1— 90M»%, fl77 
;l-3dr^i/9>-(TA0S)10— 95Si%, JSSS, W«i*E, 
aVTie-fL,^ 2 <7)# y y rj — ;ua^/X(4 

T^il'X— r/H~90%, «^fcJ:-5TI4. TlS-ft^ 
3^3tf0 y l ~70SM%**t*VA'- y;l«J®Bl 

JSSlIIIXtiKBnttfc, ^aMSrKPi; LT, 10—90% 
[-ft4] 

o 

II 

C-0R 1 (ft*SD 



-R 2 (-flS¥W2) 

[0017] ±IEiS^-^^ME«)ffi^. * 

[0018] jgW4. *HBH(i. 4ib. ±Ks^-f * 

[0019] 

[0020] *5KHcoq9BWIfcti t ^X . "Y)V-?)Vm 
ffi#c" £ (4 » i T*-r^ y r;!-^ u y ^ u a 

[0021] "Y)V- y/i-mmw t«? t , 1 r 
*-r^ 'jr/Ki/y/yn-zi-ns ^ b y r/i- 3 

^f^^5>-(PAGTAS){4, rff!Jxfl/y/iJ u- 

;i^r^^;^x-x;^t>"3— f y ^r^— h rn tf;i^ h y 

r 7i- ^ ^ >- ^ ? y ( ip-taos) & ^wm 

[0022] *w&zz:himm.<nY)v-7 i )vmmi 

^MJ±x«4MJ±TTitfflfcMjt$tL4 . *mi<vm 
mz&\^x , "v";i— y^Bjs»" ^^'Jtfo^^'^v ^ 

"jTty&m&Ytv-yjvm&w liuf- 
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[0023] "Sftimny/u-yiiMf&w it. o 

[0 0 24] *W;fc^tfflV^^l|,tiIlll X 
bU/K NMP , fM/l'AT 5 K (DMF) , 7°o£V 

«jaai«tt>*»6atr*t4 1 ma±^mmmxh >o . ± 
[0025] *»^<o?tij^-f ^fiawwi, >r 

Sft % xfi/>-7nfiyy-y'xytyv- (epdm) 

# U fx;P:7/k* 5>f H (PVDF) -£"£> £ ^\ 

[0026] #»3ifcJ: SEfcJHM ^->-fs»M{±. sgfc: 

[0027] *f&Bg(7M 3j-y^|tty'/i/-> t ;HHiR*a 
^ l y tvi^t p yy y ri -;itsi $ ix?t h u 

H^i^^PAGTASh fh 77^3Jfyy5y(T«]S) 

[0028] i <7) i 3 sarV;k-y;Ha*fti 

SrSJt-*-* fc & , flS^aS l^'J TJU* U rj 
X-Um ZtlfzhVTJl-a^isi/yy (PAGTAS) c v£ , 

y f-^^«ava^ftiawffl4HB*»it'S*. 
fcMeSfLfc^o^yaf^vM) -y ?x£*y£« 

[0029] 2fs5|HJfc ± § t . SfcJHM ^yfK#M^» 

[00 30] #f§HJ!fc:isvvt N jxn^-tfyiS^v h y 

K -Iftii, --K'jxf i/y/y a-;Rym/lx- 

^^^(IP-TEOS) ^<7M yy7^-17/K/H'J 
r^n^^^5>-(lA-TA0S) k^lSS-friifctJ: 0# 

[00 3 1 ] |gfcPL<i±. *HBHtfcV^fflV^ft.* 



V;l^-^HtlB*(PAGTAS)<7)— mt LX^tf 'Jxfi-y 
y y a — /HB* $ iut h U T/l- 3 * ^ i- 5 y ii . ° U x 
f- ^ V l—lV^J ^ff-^x— T-;KPEGMe) c7)THF i§ 
IS2r. IP-TEOS COTHF ^t^iaT^^fc^JPL-^a, 

MM («itr. y-n- yy^yyi^^-h^) SrJS 
TU MJE^^60-80°C^«»L^*^. 5-12B* 
Pal, jS^TT-KJE^it^ik^j; *)&e>ti&. ±3EKHb 

m&mz^-yry/tw mmzmt. ±s&^itm^ 

fcflL «EETm»^4i:PAGTAS*«»4,*ift. HfMSsh. 
TV^S IP-TEOS SfflUtt, 2(s:^BHcotg*^^5rV\ 

[0032] jfrnmA ^ymmvav^-y^mmu 
[00 33] m-co^r^i, 1C^^ l -c^-f-v^-y^ 

/MPAG) Xi±^<50f^#:^SsJnLT. 0.2 —100 IBI. ?» 
?flT-M#LT*^30~70T:tjDiftL. 5S(=0.2 -IOBPbI 

mmt lx v^^i^mrnincomAimmizLx i~ 

SiJ;tT"10-90%coig|lIrtTil« $ i±T . IMl^l 
<03BJBTWSW4 i k «>T& -& . 
[0034] im053rsWi, ±ieTi#^n^y"^-y;i- 

fjlE#;(PAGTAS)$rffiML^f*, ;;t;TA0S, 1SK*?§ 

^ft^MtifUdi 3o-7(rcfcjfflRU"C5et^«¥ 
tx. mzw-^jvcx-tmLx . mib-t&^^ytem 

[00 3 5] JJSKftLfcy/l^— y/HH^BlXti-t-fit 

^Ajs^^jntT. 3i->-e#tty;p-wniwai»*» 
*f:s, u^^Acoasjna, y^-yyi-ffi^oiiffifj 

mizmmiz lx 1 —immxx'fo s . 

[00 36] ffl^««ffi(CfflV^*l.4*«aa«i. x 
5 H (DMF) , h&l^;* h^f>-x 

mm<^mmmzLx 1 -7oaM%^fij^-c-8s 
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[0037] iiaffi&McfcV^T . V'^-y;^ 

^offi^raw^iMsasExiitij^y. 4-(n,n- 

[oo3s] jje-cwwut-r *y«3itty^-y>HB 
^rffir^asfhJifcitffL. 30—130 xx-MEXtiT^JE 

JftWR3ft$*L4. 

[0039] SL<tl ^cr>£? i£4 *>Bm&V)V- 

Oii3-f-(y^at«L **l*20~130 °c 
X\ 1 BSIBK 2 HISL ff a L < ii 1 0- 1 illSfBSL « 

[0040] ^BJfcfcV^T. ^'J7;Kl/my^ 
Ua— /I'Rtf/OUi^SiaWMi, IA-TAOS tRJSLT 
V'Vk- **;H9SIft fc&O, TAOS fc MMTTlWTfcfrffiW 
a^S^g-C, ^'Jyn^yvl'J ~v?X(7>%m- 

[004 1] iC0t#, PAGTAStfOTKUr^P-V^-^ri/ 

^y*#^un-7u, mwicis <a + b- ) &v/x 

14*05 T;b^ ;bx-f7b £ «ofl»utffl»tt* SiflW- 4 ^ 
ffl * -T -5 . *° U xf U y ij 3— ;kftt^/Xl4x 

— -f/Mi. *°y z/v3f-*)->cr>#0 T)V^vy^z/<7M 

tsfczmmLz. wm&4*ym&imi*rt&i. oiz 

^ * y<S3M«i , itltWKffiftt UlL^ty 
[0 04 2] ^tl^^JTlV^Vy^^^^a—fV 

&v^c7)mmm±, Y>v-7>vmmmzttLx, t/wi- 



[0043] lfi*»*5ffiB«V/P-^HS«S*ti» T-fe 
f l7A^( Hn75y, i/7nn^^X 

Mis t ztix^yr yixmmv^ - ymbs&h £ mm 

[0044] Z^bZ, y f-^ AiMti , Wl- - ^r)VWM 

flefcfcTU */i^frco.oi~iofB* fiKiio.i ~5{g 

US****)* JJEBSBBiO^v^fc. 

[ 0 0 4 5 ] *S6H8^)ffl(R!fti&^^SKtti. ^° 
ijxfUi^^t^ h\ ^'Jt'-iJfV7W5>f H(P 
VdF) to J; 3 ^r. ft»flf4J^«WI**t=a^-4 
■c* * . 

[0046] *SSH«»S«ifcl± s ttMAW 

a^aaiifflav/xti^sww, wi«r, s^u*, 

V77 7?, AfiHttfis x^ixy-rntfP 

y - sy'x y^e y v— (epdm) &t//Xt4# U b'— )V 7 /i^jj- 

54" H (PVDF) tSefcfi-^S 3&*TS 4 . 

[0047] *#Klc ±*Sf^>f ^j-y^WWi, 

m^xmm-t&zbtfx°is&<DX\ mmzmm.^&JLm 
s i f: t\ afie«t«^if**«fth. & b 

— , Hf^fiaSK (electro chronic devices) ^0:£T 

comm<b¥»-?fcji£;ffl $ a 5 »rgee# t t «> « v \ 

[0048] JSIT, *» H J*. SHWt##tcLT J: 0 

[0049] wMWRvmmmi,z33\<^xm^£>ii.&mm 



PAGTAS : *ry 7;KI/> ^'y 3— {Sft^ftfc b 'J T)V^ y 
PEGMe : U Ifl/ y ? V 3 — f-;UX— -f^ 
TEOS : fh7Xf^fyy7> 

IP-TEOS : 3->f y^r^-— hrnWhiJXh^yy^y 

THF :fh5tKD75y • DMF : y^fW^TS b* 

PEG : ^ijxfl/y^ijn-^ ■ NMP : N-^f/l/b'oy 1'y 
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• Mn : KfJWhfl 

[00 50] 

mmm mmm i < vvi - wumb*^* : pagta. 

S) . 

35g COPEGMe (STJ&frT* : 350 , Kia7U : Aldrich 
tt) SrTHF (40ml ) teJ§*»LJtJ§$££\ 25g CDIP-TEOS 
: Aldrich ft) ^rTHF (50ml) lC»A»LfcJBaE 

Ttmftffi : C( %) H( %) 
ft % *: 51.1 9.02 
lit: 51 . 7 8. 98 
[00 5 1 ] i«J;3 tKitStLfcr^-^BUiB*^ 
*JW#Bf«£*0 1 tC^-T . 2250cm- 1 ftifi<O-NC0t «t 
5fflUR#A*Mi.. 3350cm- i~3400cm-i#i£ (^I/^VO 
N-Hstreching band) s 2800~2900cnr 1 ffifi (fliJIBMC-H 
streching band) ^ 1730cm" 1 -ft® ( >"(7)C=0 b 

and) lZ&\^X®.WfiWX-ft<, RJ6ttT**IP- 
TEOS CT)JV^T*-b&fiK Tt'U^Uy^^iyyU 

[00 5 2] ifc, WftSfutV^-y/UMB** , 1 
H-NMR $IP 3 C-NMR T^Arf & i: . ^-NMR T(2. 5.2pp 
mtiS^T^l/^ycO-NH tKS^4f^ffl*t— ^ (pea 
kJ&Wlg-ri.Clfc^ri:, 13 C-NMR T"i2. 157.5ppm(C;f3 

^•C7 u ? y£D*;i*-;HtiStS Affile- ? (p 



y ^' 5 ^ v - m mi £ in x. TiS-^- 1 . r mmm * , 

jft^Sr, 'V*Mf>'/THF(90 : 10%v/v) 1 2— 3 BflifcK 

N( %) o< %) 
2.38 32.7 
2.28 31.9 

[00 5 3] £.tz. friE#:<7)DSC ^(7)^^132^ 
■T. ift-68 °Cc7)^7Xte^aaK(Tg)at>' -8°Ctfj£<59«fc 
*(Tm) tfflJEB-rS 7'cr- H (broad) LfcHBRtT-? 

"To 

[0054] mm\2mf3 _ 

PEGMe «7)l:^^aSr550 , 750 liZ&X^k%-£& <I 

na^st i tc^-r t is o t*4 . 

[0055] 
[Hi] 





F-TB06(g) 






ft¥J&^*(Mn) 




2 


12.5 


b50 


27.5 


25 


3 


13 


750 


37 


30 



[00 56] HttM4 ( V;i'-y/HMB***tf>f 

miwi i tete^Tm^Ktmmm.m (3mmoi > t . o. 4g 

<7)HC1 *5§}®(0.15NL \.\&cn^)VT)V-n—)V^ 1.8g 
c7)DMF 5fc#0.42g ^TE0S(6mmol) „ 3.6mmol tfOPEG (W. 

fcft, MJ±TT'30%oSiM^'fcS4t'\ SSTiSIti 
Btt*<oVA—^;HHieHi&»fc. 0. 

16g COK^Al- 'J7/Wn^?y^/1*^- MLiCF 3 

so 3 ) Srflnx, flftaTlOiMBIflH'FUfca. 0.45jtxn co^ 



[0057] mmm 5^-25(4* y&mnvfr- y>vm 

Uf-^A^. V'71— yVl-tuK*. TEOSS.VPEG cOiSr, 

[00 58] 
[^2] 
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PEGTAS 




ai5Nin 


DMF 


LiCF 3 S0 3 


I TEOS 


PEG 




I mm /^i E 1 

^miiioi ) 


viiiinui J 


(mmol ) 


(.mmol,) 


(Tcrtl /I"t -;1 


inuaol; 


tlHDOlJ 












^;kfc) 






5 


1 


8 


8 


2 


35 


2 


0.4 


6 


1 


8 


8 


2 


25 


2 


0.4 


7 


1 


8 


8 


2 


20 


2 


0.4 


8(tt«) 


0 


8 


8 


2 


15 


2 


0.4 


9 


0.1 


8 


8 


2 


15 


2 


0.4 


10 


0.3 


8 


8 


2 


15 


2 


0.4 


11 


1.5 


8 


8 


2 


15 


2 


0.4 


12 


1.8 


8 


8 


2 


15 


2 


0.4 


13 


! 


8 


8 


2 


15 


0 


0.4 


14 


! 


8 


8 


2 


15 


0.5 


0. 4 


lb 


! 


8 


8 


2 


15 


1 


0.4 


16 


! 


8 


8 


2 


15 


1.5 


0.4 


17 


! 


8 


8 


2 


15 


2.5 


0.4 ' 


18 


1 


8 


8 


2 


15 


3 


0.4 


19 


! 


8 


8 


2 


15 


2 


0.2 


20 


! 


8 


8 


2 


15 


2 


0. 22 


21 


1 


8 


8 


2 


15 


2 


0.26 


22 




8 


8 


2 


Id 


2 


0. 28 


23 




8 


8 


2 


15 


2 


0.3 


24 




8 


8 


2 


15 


2 


0.35 


25 




8 


8 


2 


15 


2 


0.5 



[00 59] »&#ij26-27 YMRjm iWM Ltz . 

n«W2 1 3tc*j^-cwttfcy;i'-y/nwB**#^ [ o o 6 o i 





PEGTAS 




0.15NH3 


DMF 


LiCFaSOs 


TEOS 


PEG 




(PKGMeOMn) 


(mmol) 


(mmol) 


(mmol) 


(fcfl/Oi] 


(mmol) 


(mmol) 


M 


(mmol) 














26 


I (550) 


8 


8 


2 


15 


2 


0.4 


27 


1 (750) 


8 


8 


2 


15 


2 


0.4 



[0 0 6 1] II3SSM28—31. tz&^mt^it. )jf^by7;Wn^^yx;^^ 

PEG c^ifc^^i(Mn)^. 200 . 400 . 600 RtflQOQ — b<7)ft*> 9 fc. U +*7J±UV? nl/- N £ffl^£ <I t 
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[0062] 
C*4] 





PEGTAS 




a 15N HD1 


DMF 


LiClO* 


TEOS 


PEG 




(PEGMeCDMn) 


(mmol) 


(mmol.) 


(mmol) 


(Bfl/OJ] 


(mmol) 


(mmol) 




(imnol) 














28 


1 (350) 


8 


8 


2 


15 


2 


a 4(330) 


29 


1 (350) 


8 


8 


2 


15 


2 


Q 4(430) 


30 


1 (350) 


8 


8 


2 


15 


2 


Q4(eoo) 


31 


1 (350) 


8 


8 


2 


15 


2 


G 4(1003) 



[0063] 

1 ^i3^T#^fL7^|trffi#c0.60g(3mmol)t;. 0.4g 
COHC1 *i8?Bt(0.15N), \.\%<T)^)VT)Vn~)V^ 1.8g 
CODMF h0.42g tOTE0S(6mmol) SrflH;i£f&, 3 BPbI. 1g 
ST'lS^L^o 0.32g <7)LiCF 3 S0 3 fc3.6mmol CDPEGMe 
(8£ s P%$H~t=350 ) grl.lgcOXf-^T/Pn— /K 1. 
8g«DMF tji^-t. 50°C-C'Sll9feL^*^30^PBlJlff LT 

50%CDSi»W. ttJ&Offi^Wl' 
[0064] WSM33 

PEG <^¥^fr^fi£8()00t~^£-£ & <T i: 
fc. 

[0065] IUfiM34 

H»J 1 tCfcV>T#^^V';k-y;l'H5ffi#:0.60g(3miiio 
DtC, 0.4gcOHCl *Jg?&(0. 15N) . l.lgCOX^T/l-rJ 
— /K 1.8gODMF i:0.42g «TE0S(6mmol) &t/3.6minol 
CDPEG (8PF%iHPiMn=600 ) tflllifcflL 2BPa1. 
JRat^Bftfc. <Jtwt\ RJB&K£50°Ct±W\ 12B# 

[0066] H]SiM35 

HMi5!l2*^#^^V';k-^MlB*1.60g fc, 0.8g 
COHC1 *S$?g(0.15N), 2.1g£7)JC.^;P-r;k3-;k. 2.8g 
ODMF £0.9g<DTE0SS.T/ 5. 6mmol (DPEGMe (jBfl^^H 1 
M=550 ) *Jni.fc«, 2BISL ««T*ffLTj&»6, 
60°CT'2BraM^S#t^o &WC\ 0.35g COV+VJ* 
h ij ^ yx>v**~ V £ flnx. . 1wat?20*IB 

JK<7)iS v v/^ - yMBtfm £ Wz . 
[0067] IU6M36. 

(ITO) #7X«LLfcilJfe#IJ4 fc*JV^WtSfLfc»«* 
JBTtstS. n— WKLaurell) a«Xh°>-3— f" 4 ^ 



$80/im ffmmzm— y-^Ltz, zti&^ m 
nw^mft^mmzMmLfz. mmtitzm-^^^y 

[0 0 68] .-f^fiaiflSMfc. 

•CUMffclMflrCS £ ^ h 9 (Mettler) a<73* >y f- Xf- 
^'(hot stage) (FP 82HT)OflgMC25£#9*m>Bi±tt£ 

(cise^JKco^SrUBfPaKin situ) Ta^T&iJ: 

~J^\s7 }- V -y 7 (Zahner Electric) tt£!0IM5dTS) 0 , 
t#^tt^:-< >t°— f^Kimpedance spectru 

m)ii. **li*trtiEStut>t-^.^ N^*f»(spectru 
m analyzer) £fflVVCRWLifc«SH*0K£S*fc:l,TR 

mR<r)ftWAzti»h -i*y\iMm±\A x io- 4 s/cmf 

[00 69] ^»J37-51 _ 

SUfcffl 5 — 35 1 I ->T f# Ktz V )V - ¥ )U&mm ?r # « 

-y xyfemmzwmtfz. zcox 3 tc®t§^«^ 
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[0070] 



[*5] 







TgCC) 


(S/cm) 


37 




-56 


8. 1X10 -6 


38 


I&MB09 6 


-49 


5. 2X 10" £ 


39 


*JSM7 


■45 


8. 7X 10" 6 


40 




! -36 


4. 1X10" 5 


41 




-41 


1. 3X 10 - " 


42 


2Uife#Ul2 


-45 


8. 7X10 _S 


43 




-58 


5. 26X10 -6 


44 


*Jfc«31 




4. 6X10 " 


4b 




-44 


8. 41 X10 _s 


46 
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